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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a protein from a budding yeast and related to the 
location of a mRNA at cell division, a gene encoding the protein, and to provide a method for 
utilizing them. 

SOLUTION: A protein Khd1 having functions of localizing ASHImRNA at the tip part of a 
daughter cell, and a gene KHD1 encoding the protein Khd1 are identified by producing a 
gene-deleted strain in the budding yeast. The Khd1 bonds to the ASHImRNA through the N- 
terminal coding region of the ASHImRNA. When the Khd1 is expressed in large amount, the 
amount of the Ash1 is reduced. From these results, the Khd1 is considered to be related to 
the localization of the ASHImRNA and the localized translation regulation, and is useful for 
the analyses of the mechanism of the intracellular localization of mRNAs. 
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(54) vmozm mmm<omRNA0wmmmzmm-z*>Mm. t©3tep*±wEti6cwwffl 



(57) [Eft] 

-flZtizX^X. ASHlmRNAfcJBIfflllBeOjfcSggB 

JrlWifca-F-tSji&FKHDlfcHgW:. 

(C, Khdlll ASHlmRNA«g3-FI« 

ASHlmRNAtJ^fS. ifc, K h d 
1 *%mmth tAshl cOfi*Wtl» . ift £><D 

Khdlfi, ASHlmRNA^St^ 

mmMtmrnwum-thk^t^ti. mRNA« 
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nmmi] &,t& ( a > ttzi± ( b ) ^^^va. 

(a) ffi^JS^K^^^STSy^K^J*^^ 1 ). m 

rn Atofflffirt^ft treses 9 y^9 «. 

(b) E«»^lfc*S<iSr5y|SE5!IK:fc^T. 1 
XtettflDSftfcTS/KIE^M^&O, mRNA 

i»«E^mtlK9H^ A s h 1 £ n- K-tS A S H 1 m 
RNA£$«05fc^^££^SH^loT'J>.2> 

[IS«3] Me^^^Mii. MeA SHI mRNA 
B*temRNA£S£3tf*«ffi£fcofc3ES*W'«? 

[11*88 j mm tiffin? ysvmmmmm 
m. 

[0001] 

[«HOJW4fiH»#»] *fWK±, mRNA<7)I» 

i * ft 4. of iJffl t BW 1. 1> W*> h . 
[0002] 

XAfctT, JJE^^Ufca-FLTHSmRNA 
4. 

[0003] (Saccharo 
myces cerevisiae) (Cfcvi-C & „ Mi^^JtM 



jb 1 1$ (± . fc n if -»oit em^e 

[0004] Jjag£SS8«iH Oiy Hjr ? UT-Hf 
fc^fcm&B«fcJ:oTjlS£S*i&. ±ISHOxyh"ir 
?I^T— tftt. H031&FtJ:f)3--H$*lTV^**. 

%£.-f&<7)Tfo& (Nasrayth K. : Curr. Opin. Genet. 
Dev. 1993 3 : 286-294#!& ) . -^-fc^ WHUSfcfc 

[ 0 0 0 5 J ±IBHOil^O#«^W^ 
ii. $K^@^t"J>I.A s h 1 ^^<?«fcJ:oT^S 
tilZbtftobtiX^Z. ±IBAsh l^yA^Sii 

&. Ashl^V^W«««B1t*IW«fttt. ASH 
lmRNAA«^S$fc|«ia£7)3feS(^«L, SIR 

§it6ii;tJ:-5TS64-t5 (Long et al : Scienc 

e. : 1997 277 : 383-387, Takizawa et al : Natur 

e. : 1997 389 : 90-93#SH ) . 
[0006] 

immmtxdttmm] upLwt>. ±ea 

SH 1 mRNA<O*feNBJia^«0ttS+<0fflilWPW<Oft«l* 
[0007] ±^co i 3 #fflJfi3S«^!ftf 

t£iX\^h. ^cofztb. JilBASH lmRNA^i^ 
-iVtLXWsbX^mxhh. &tz. mRNAOififlart 

mt. im&mzimmmx$6T%mfti>h&, 
[ooos] m<m&tzmttztvt:i><D 

^v/^w, ^mn^iiXx/^ix^mcLxn^ti 

[0009] 

SHI mRNAc7)^«#MW^Sfcll^l»^y/^ 
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[ooio] t%ht>, *fkmz&&f>wKi$.. a 

T<7) ( a) 4ft«2 ( b ) <7)?>Wg?$>l. 

( a ) i tissns r s rnmwh* o . m 

£ffl&rtJi£$^§&P«loT£>l>) jryWK. 

(b) KW#*lfc*3:h.47$/»EWfc*Kvt, 1 

*>w±**iJSU<oT$y'iJw*WL »a. &uv 

MitttaZtltlTSSMfflfr *0. m R N A 
tOO 1 1 ] _fcJ2 r 1 £fcJi**LfcU:«0T$ 

j&. ^yx{if«T^-ssj^«is:tfors 

[0 0 12] ±fE(a)<D*W??fffcl/aJL tB3W 
# ( Saccharomyces cerevisiae) if^Kh d 1 9y 

SAsh l^>A'?«5:3-TOASHlmRNAfr' 

WMUt ±ffiKhdl?yn?|r£a- 
Wiafs^KHDl££&$-£ft. khdl» 
(khdlA) Sr#»Lfc. *LT, iRkhdlAI; 
fcVsTJi. If^ttWt^TJiEASH 1 raRNAiOW 

KW»^>««*qiU<ttH , 6*iii fc SrilttiLft. 

[00 1 3] JJEKhd XtVWSSt. ASHlmR 

NA<oN5tanH»(&3-K-r5««te^-rs. 4ft. ± 

IBKhd l?y;-??«ii. Efl#*lfcj£"*7$y|«! 
*iJ4>tf>4 2#B*>£>l 12#B4T07 17$7IL 1 
5 5#B*>£>2 2 6#B4T?)7 27$/$. &J:tf2 

fln»<9E#l#**i'e*iK H >f yS-JB&f £ - 1 *» 
6s RNAfe^yy\^«T*>l»i:#i.^l»„ ±f£K 

•c=3r < * ^ •?> 4 it xm £ ftft 9 y 

WKVi>l. fit-sT, JJEKhd l^WC^KrtWR 
OftjS£»*>. mRNAOlfflliart^C^'f-S^y^" 

[0014] JJEA SHlmRN A^ftHB^^fttC 
m^tt^y^WtLXit. She 2, She3fcJ: 
t/M y o 4 & 6 iiX ^ S . JJE 3 oo ? y;< ? ft 
i±. ffflfcASHlmRNAOfflRfcti^TWetifc 

JJJASHlmRNAON*4fflI£=I--K 

w&. ZtoXtttteWWBfiifcZfrb* ±IBKhd 
1 fywmt, ±&3*x?>9>W1tbim<£i8M 



too 1 5] 4ft. ^wmzmm^i., m« 

( a ) 4fti± ( b ) O^^VM^rj-K-fSite^T 
*9. 0Utf. E5iJ#^2t*i?ixsa*S5iJ^^r 

s. masioai^p#Ei3*<7)KHD is^s-ws^ 
[0016] ;ct. ae^yttt, dna*jj:vrn 

KiMtttithnttt. 4ft. DNA(cfcfeJ«8r<i:i 
^VADNA, cDNAmft. RNACI1 mRN 
A$rifA*££fU 0 4ft. DNA{i2*«[<0^6t [ . 

ttimfci-h-tyxm. ry^yxmb^tzi* 

8Tt>J:^. S6t. U2 rag^j jj v ±|B ( a ) 4 
fti± (b) 0)fywitia-\c?&mmiM:* tm 

mm® ( u t r ) ^eh**? 9 -sm ( issk? 

Efl * *tf ) & t'comi OtttiiffiTh-iXh^. 
[ o o l 7 ] 4ft. *W»cii. CD@25iJ#-^ l 
*rsy»E5!tt5^"C. i4ft{±wiiior$yK 
if a. sy/xi±fi-joi5^ft7syitis 

J'JA^&O, i«BJia^a^t:mRNA^^4S*&»figS' 

^tz^M9y^9m. aiv. <z>z<7>%m?ywK 

[0018] JJBCD0535J** W^JttoVvTs JJg 
r 1 4ft(i^MXh075ye*^. #A. & 

tfA. av/xi±w*rc**SK^«or5yB 

j^iBft. SA. at//Xtif«niSii4ii:t»» 
■fi. ftft'L. JJB(D<«8l^wc^»i. JJ5 (b) 
Of ywitkitm* 0 . MBjHEmtzmR N A 

r H5JS^B#tmRNA5-^$^Sillg?>^-5ftj fc 

<. m&izitKxztvmmtfw^Hzg 

tsMMX'hh. 

[ 0 0 1 9 ] 4ft. #3SHJ§fcffi6Jg*lKSt#ti, lua^ 

( a ) 4ft(± ( b ) 0>?>/wKam&mmzti* m 
rnimmz m r n AoJStt*»M*r 6*tfe»meiflfc» 

wmssgmimfhixh. zzx\ ^y^mco 

W&mtlZtli fc«, ISSfcLT. «^aB#fcmR 
N AOEftaW J 3 1 . ^ ywsti 3- Kf 
4aeFt3@l3WttS*i4 r b * ^IgiSfE^ 

^w^a. ( m?mftm )^*>ndzk vx-z & . 
[ o o 2 o ] fcLt. *^bj!(^s a&p, 

«K0«4^flaK*)»W4'y-;Pi: LT®a6TWfflT 
S>0. HirlBKhd 1 ?y;i7m£VZcDm^lz^ 



!(4) 003-250560 (P2003-250560A) 



X^llf, fffBASH 1 mRNA<7)«f*J^c0ttffi^ 

m^m-titz^mmntLxtrnxht. t 

[00 2 1] 

[ ^m^mm^mm ] ^WM^mm^-mmiz^ \x , 

[0 0 2 2]*»«tffiS^y^»i, m R N A COM 

mm<-^mmxh'o-. mmtonmjffiizti 
^x, aaia^«tt2:^aj-r«*«*«s«t 

[0023] ^mmmmhzawx^ *w»cffi4* 

[0024] n-muMmmxhh^mmza^x 
(4. ±fflmm&kix. mmmmizmm-Ti) 
SASHimRN A^mm^amizm^ $&t\>-> 

oWHWfoh. ±IEASH 1 mRNA(7)SSA\ fcDf! 

miix^z. iiEAshiii asfawfc*s«t4*& 
msem&m* & Hom^%mn.co®mmx°$> 
Ash limmnwbizm&tmsk* Hoae 

[0025] jjek h d i ^ y^wa. mnm 1 (C 
^•trsygffiWcTM 2#a*>t 1 1 2§a(c*-t7 

15 5#S*><5>2 2 6#H=jiKt7 2rS 
ylL fc<ttf2 5 7#B^3 3 l#B(C^-f7 5T$ 

XhlKHVJJ yZ&fcLX^h. ZLX. ±fSKh 

d lfywmt* m&mMmteFtzo^ jjba 

S H 1 m R N A<DN*SaW£ a- VtZ W&t m^th 
ZtizX-oX. ±IEASHlmRNA<?)igfflJfi03fciB& 

(4. nmmii^tii^timmm^ii^x , ^ai^sa- 

Gfe-fS. ^st, ±IEASHlmRNA(7)N*SilS:3- 
H-TSSWtJi. 06«OASHlmRNA<O«S0fcip 
iEASHlmRN 
Ac0£O£|2?iJ(c^T. HiRSJ«+<oBH*&:i F>ATG 
WAS l#B<0S*tLfe*&{c. ±IE*?M--?-h'E 
?ijc0 1 #Bj&>£ 8 0 4#B i T"C7)8 0 4«S4»^S1B 

[ o o 2 6 ] $ *>iz. tmnmrnmiz^tz ? tc, k h 
d i ^yn^mmrnm-ht as h 1 

K^aW-f £ £ i: . JJBK h d 1 



(4. ASHlmRNA ?>flgRM«|£|ftF&&a LT H 

[0027] ^^KBtffsa&Ft LTtt. tH^SUSA 
*«KHD1 afirPiW . ±IBK H D 1 

K?ij#-^2fc^-f&»iJ£*-Tyy-rV yy" 

[ 0 0 2 8 ] E?i]#^-2t^ts«iH?i)i4, YB 
L0 3 2wS(Sfi:L,t. t-*"C-* (Ty-fe^n 
y#-^Z3 5 79 3) fcfiaSfLTHSORF 

yu-ry yy"7^-i,) aHfcofiarca*. 

[0029] ±I£YB L 0 3 2 witfe^ii. ft*. 
EPJlifcl tfrC V t OCO. ^coatgtOV ^Ti4#g5r?* 

M^Ciot. ASHlmRNAcO«Kl*J^£fc 
W4tii:V^«B66«Hfe*»fc ! Srofe. YB 
L0 3 2wjtf£^(4, KHDl»5?fcft:&S*lfc. 
!0030]^fc. ^Wt^&KHDiae^fcL 
TcODNA(4. ±^yyA^^^it^^®, -f&fc 

N a?* -> X & i n I . jMESHW^sK U y 5— «f * ffl 
VvCmRNA£$ra#£>il&cDNA. ThSr^M y h 

c o o 3 1 ] t tz. **mzipip& khd i m^t i 

TC0DNA(4, 3-H$itT^SKhd l?ywg<7) 

mmzmmmzs-z.^ ^mm^m <o iz& ^x.mco 
DNAmm^x^xi>£^\ 

[0032] bZbX\ ±I£A S H 1 m R N AOhffliZ 
(4. mz 5 OCOjtfE^- SHE 1 — SHE5 A'*t 6 Z. 

bimbtix^h. she i(4y^rvcos^-yyt- 

?-Myo4^3-KUl^. Myo4(4. *J«cO 
9tm\ ASHlmRNAfc^titUV^. IP*>. 
Myo4t ASHlmRNAfctt*&3-lyt-tti$: l 5. 
««*^*ftfflffi^-tl4'^<#i!)t'§„ -il(4. Myo 
4 ^'ASHlmRNA CO^^^gP^cO^tS tffiS « 

[00 33] SHE 2(4. ASH 1 mRNAtttJg^ 
tSRNAM^yA7She 2*3-^4. SHE 
3coaiR*^T*^She3(7)C*j®{4. She2tffl 
S^fflL. ^cOT5y^(4Myo4fcffl5#fflt--&. 
iot. She 3(4My o4^She 2-ASH lmR 

h. SHE 5(4. T9*>M^WMm£mhh9V 

y ^S^fc LfcSHRt J; 9. ASH 1 mRN A*%« 

[00 34] ISiomPtfcX-yX. A S H 1 mRNAi 
Witz^Z^ ASHlmRNA-She2-She3- 
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7 -i yjo-h^^x. mmm<7)^mzmm^tiib 

[00 3 5] MMcfc^T^-f «k o 

fc. ±l£Khd 1 ?yA?^t ±IEShe 2. She 
3fcJ:OTy o4 U&Wj:*). ±fBAS H 1 rnRN AO) 

t, *^cfcv^T. 3rfcC&ai5*lfc-h£Khdl* 

(c.±ieASHi-ASH5 se? t iin&s m\ s * 

[0036] *»«Bts&>36»4 K H D 1 D — — 

T ti , aS*##o£ig*ffi?iJ l±Bf KSfejg $ KX v > h tz 
yADNAjf>7I/-bi:U. PCR*ff5;tA ! 
[0 0 3 7] 4fc N KH-RNAS^f- 

Diae^Srffl^T. flS<D4ft*>£KHDliite?-fcffl 
RlttSf *ti DNAJ ? Z b iffln?t> 

[0038] afcWfcti, ySJ*W!?&< b i-»#T 
-9<-Xfc2tlX^Z£!toe>)tetMi. _b!2K H D 1 

v v& n mmmrfr :f y xa -e& s b l a s t t & *i 

[0 0 3 9] ^V^^T-^^-X-ft^iiTV^ 

ffi%Lxn&b%&m>frh J rJJ± : 747'yV-Xl$c 
DNAyJ-fyV-Zm'm-t&XT-yTb. ±EKHD 

yy ?A -fe'-i/ g ySrffw 7-f 7"5 y -a»£>UBrn 
-7"(c^i>t ^ ycomm&t&XT wb tutt* 

[oo4o]^wj:3 izmtwoK h d i mm^co d 

s. rn-ytcfflt^^iitc^, KHDi»e?tc«fS 

[004 1] ±ffiw!$jft£ J: *Uf. flb^SrtctJ^T 



JLfSA SH 1 rnRN A ^«ftl§£cDtbffl^ £SF39Bflr 

thtztxnmmmb ix^mx-hh, 

[0042] $ tfc*fKHfcra. S?iJ#t 1 fc^Sitl. 

rat. RV/xi4ftjn$*ifcrsyiffij« 

a^Sr 1 ?. »SB$l:mRNAJM$tSitJ* 

Jl^y^M^- HtsSE^Jl&P t*l|BB<o*gfflp«g 

s y&i^y^-ts Khdi ^y^n^m^xh-^ 
x. ash i mRN A^mmmco^u^mit^-itim 

[0043] iisgjiae^uL mmmmmmzmn 

( s i te-d i rected nutagenes is) & b'CO , fic3fc£r&] 
flStfirPigWfifct: i -5 T » ±EK H D 1 meFf^y 

±M^mMi^^m^m^^mxmi.mmizmx-tti 

[ 0 0 4 4 ] JilEcOj; 5S«fflfc:*i^T»»t«tS* 

[ o o 4 5 ] s tz. msm? >>^m 

[0046]$ ^z-^wn^a^x. mmmm^ 
mmt. *wmzm&?>^t>M$:3- K-rijte?* 

«i±. WitT. HJSWc^-tiEK h d 1 9yrt? 

- K-fSa&F&^S-frfek h d 1 31^^* 
ft (khd 1 Aft) ^W^il§„ 

[0047] ^t>, xmrnmiza^xiz. ±iskhdi 

Mi^X&ttb LX . E*>J*# 2 t^rf K H D 1 Sfe^ 

t-^*>*>, »^Stotb^8#(ci3(tSKhd l 
te&^S J: 3 IC. _hl£KH D 1 a&F^)-»*iaaE5* 
[0048] ±IB»«lK*ai^»®±s A S H 1 m R N 
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[0049] 

mmm] mz, ^wmmmizimmizwmt 

S. *4J. #SSHJHi, JjlTo8EKt:|R3eSfi4fc<OT1i 

tfz. m^mMMtzio^xmztiKimw® 

ii03cD*(c*U fffl$W:77^S KttH4*>*fc 

1 . ae^^flaoft* 

Pfr^/Aii. RNA^y^Puf7Ti'J- 
iOfflPISrn-K-rSSOiOjtfe?. PUF1/JSN 
U PUF2, PUF3, P U F4/YGL 0 1 4 w, 
PUF5/MPT5, £it>\ 
SrAtr^W^K* 3- 5-?tf)jtfS^MER 1 , 
MSL 5, PBP2, SCP160, YBL032w£ 
*tr . ±1 E 1 0 me&LfcFO o *> - mMOFfX'h h M 
SLSSrBsOfflwa&fC^taLJt. PCR 
Sr«*i:L^3ifE^*^J:oT, ±IE9»7)#;tfs 
?£*il«l^Lfc#irejft8*ft*U; (Baudin, 
A.etal : Nucleic Acids Res.: 21: 3329-3330 (1993) s 
Schneider, D et al: Gene: 177: 243-251 (19%) , Sak 
umoto.N.et al: Yeast: 15: 1669-1679 (1999) ) . 

[0050] rv4 v— b-y Hi, anae^offls-r 
fi««o5 *5fe«i:ffl*iw*s?ii*^rr44 6aat, & 

±t>"jM^V-#-i: LTC.glabrata H I S 3iig^Sr 
W^XSKpCgHI S3piCfeUT^Uy>-^- 
P U C 1 9 £H b mm 3 - b fflffl 

SidfcRH-Sfufc. ±iePCR»(i, Hi sjlJRtt 
CtoT 1 0 B»£$fH^Sfc«>fc:«JB3*ifc.. 

o— — p c rjmiz «t o xmis&mmifiitM&ixfc w 

uxley C.et al : Cell: 84 : 687-697 (1996) ). 

2. ASHlmRNA<7)^lt(CKI^--ri,^yy^S<7)|5l 

t5A (m P t5igf^tt) tJj:^scpl6 0A 
izFfXtkffii-kX &f *rmvfo ~> fz . ±IE 9 S^iifS^ 

^^(C-OV^-C, ASHlmRNA<D)|££in situ 
A-f/'Jf^'-i/gV (Takizawa et : al:Nature:38 
9 : 90-93 ( 1997) ) TfflM L?Z. &M£Wll 0>m&fit. 

^mati^s^^ a«rtfcit/m«iBai*iT'# 

[00 5 1 ] 12 1 twTK^i o m P t 5 A, s c p 1 
6 0Afci:t>'yb 1 0 3 2wA(;tJUtl±, <&*W (wi 



ld-type) titRLT, Miifeiy' 
EfflteK^ft-fc**^ L T ^ l> S0-&*«B £> jWc* < , 
t^fc^JtSfl^JS* LT v ^ #i. £>ti § . ±ie 3 

a^M^^ttwi-^ffMiE^tfc^Tii. a s h i 
mRNAii. m t mt^%ttmi^ivr. mmm^ 
iffimzm&LT^hzbfivmEznfz. %ts. yblo 

BJtWKHDl (KH-doma i n protei 
n 1 ) fcfc&Lfc. L^t. ±IE3oc0iB^M 
PT 5 , SCPiJitJfKHDlOfflll^-CftSMpt 
5. Sc P 1 6 0fcitXKhd IfiK ASH lmRNA 

[0 0 5 2] «VYt. lie3-?«^y^fM P t 5. 
Sc p 1 6 0*5 iVK h d 1 i»A S HmRN AUSCB 

[00 53] .TOU^T'li. 2-o<7)7yX$. KU1 Ap 
-GFPfcit/U 1 A t ag-ASH 1 £ffiWCJ$H|£ 
IfttffffcfUt. iJEU 1 Ap-GFPii, UlAc7)RN 
A*S£ >f ycOit-g-^ y)W tGF P^Hftfc 
*IU JblEU 1 At a g-ASH lii„ GALim 

1 A^v-^xyxSr^-tf A S H 1 mRN ASr^ilt 
5. lit, UlAp— GFPhUlAtag — ASH 
li:SrfflV^T»«lK»^il3t«{i, GFPhASHl 

[0 0 54] myc^y^f^ItLTKhdl, 
Sc P 160,Mpt 5O*^^^WCftJ0Lfcmy 
cSSH*. khdlmycS. sc P 160myc|, 
mptmyc flc#*fl -fflfEB § ilfc . ±IE#m ycS 
f$8fct ±K^r7XSFUlAp-GFPfcJ;tXUl 
Ata g -ASHlT'iW$Wc t *LT. ±IE# 
mycM^mcT#^ixl»rnyca^^yy^fi s fctm 

y c m> * mm I X /n ••/ r -f y ? $ *ut . 

[005 5] ±IE<0fe*S:H 5 t^rf. H 5 fcjjrf i d 
t s khdlmycittJW^ myc^y^ 

ASHlmRNAi:H— fiiSitftSGFPtro^Ttt, 
*ltftt«!fflllBt^4LTV^C:t*5fl®J§<iit. Z\cr> 
^{i, Khd lmyciASH lmRNAt ff^iZfs) 
&t&Zb*Wl£t&. fciX. Khdl*iASHlm 
R N A«o»ftC, ittSfW'SrSSiJ^ft/t LT v > a i fc 

3. Khd 1 (DASH lmRNA(cMfl»fg^^« 
12 

ASH 1 mRNAii. H6(^-fi3(C, 3-OOc i s 
-acti ng)i4g|5{J: N ■ C • VttLX^Z. ± 
E3-Ptf0g?fiii. «BMJBC^MBHOUdf-^-mRNA 
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<nwmz-\- J TfX:hh , v>umt3 'utr (3 '%mt 

mmmm) (cfii*r<&ofc*ju 2-?« (n • o 

BP*>0RF) rttftS^. ASHlmRNAcOt'^gE 
WKhdltASHlmRNAt cDH-JfS^JK @fc 
***»&8IS5&f ifcftt, *MMW*tt**tfc& t U 1 

As»s^jgaia««cu 1 A-tarftefaiu:. -r 

CliX^<0«fif^TSr*OUl Atag-Fu 1 
lftfcfc. N&&<a*£t*fUlAtag-N**, Cgfl 
SW^^-ir^U 1 Ata8-CttfcitfU8Hi<0»£*tr 
UlAtag-Utt&ffcfcU: (02#Hg) . 

[00 5 6] #jgg&(4. ASH 1 mRNACDjHlg 

K»^t4^^^«Myo4, She 24oit>'She 

ji<7)my cSS^. khdlraycjj, myo4myc 
«, she2myc|Stt5J:tfshe3mycft£tefflL 
Jt. 

[0 0 5 7] 07C^-f„ =5ris N 07 

(a) it, khdlmyc mzt3M>&%**rF¥MX' 
07 (b) 14, she3mycttlCtJtt*»»* 

[0058] ±IB^#UlA-tag»{i, ASH 1 m 

RNA^ui Ap-GFPtmz%,mtKtz. mxm 

mtLh. 07 (a) mtiXV (b) ±gW>¥*fc* 
-fi^C. JJE^TOUlAtagftfctiVvC, ASH1 
mRNAtJiVGFP*«ttllBC«ftLT^iii:4«*> 
BP*>. 3OS0#RNAgg{3;*54-C't. ASH lm 
RN Ai3 XU'G F P«ii^*ftl:+#tW £ fc 
£jj*t/0*£. -eLT, Khdlmyc. Myo4my 
c, She2mycfcJ;U f She3my cCo^t, $ 

[00 59] ^fe3l£06(C^-f,, Myo4my c. 
She2myctJj:VShe3mycl:iiWll Ul 
Atag-ASH 1 raRNA£03of^T(0»^GF 

hdlmyc(4UlAtag-Ni(44±(C«£L£*\ U 
1 Atag- CfcilA'U 1 Atag- U (ift t^ft l%fr-o 
fc. 07(a) iJ itx ( b ) SfcUi, K h d 
lmyc*S^HShe3myc(;fclt5WI^I 

hdl^, ASHlmRNAfflBfciJ^TWK-fiMy 
o4, She 2£J:t/She 3fcfcm*^fctMW£#-3 

4.£ftf*](in vivo) {CtittSKhdl fc ASH lm 
RNAfccOfe-^ 

ASH ImRNAtKhd 1 t<7)|^-^ffli, Khdl 
36**#rtTASH lmRNAfc*S&L-0>S 
I/O**. i<0iTtttt*f-^h-rSfc«>. *B&JJ4H* 
(4. ASHlmRNA£%ggfciSi;RT-PCR3;i;£r 



fflWC. Khdlmyci:*ftft»rs*»&B»L3t. 
Munchow/?>A*«e*S*C (J. Cell Sci. : 112: 1511-1518 ) fc 
fcWt. ASHlmRNArSheSmyciHCft 
MM^tti^t, mycIi§fiitShe3J 

[0060] khdlmycftishe3mycSt 
(4. 3yhP-yPr5XS KtYEpASH 1 ifciD 

jgWEfli $ *ut . mmmmm±±fi 2 mm^m £ 

ft. Cilmy c^y^D—f^ta^O^MiCffifflSn 

[006 1 ] fiUR^SKtagSix^K hdlfcShe 
3fci4. amyc»9E10 (myc) Ztdiayh 
o-;HgG (c) ^fflor^MSi!fc»SfL7t. 
Ix-y Mil OSSSDS-PAGE^-C^Htt^Ov h 
Xth-T^fi^tl^^y^^M (Khdlmy 
c, She 3myc^tliUlAp-GFP) <Q#ft£ 
Utrny ctSfk^Tyf-GFPJt^TTn-rLfc. RN 
AiSSBifSttmjg ( 1 — ^vu-) fcgifciB (IP) t i D 

t I8(a)tli, 3 6 0-b P (7)PCRgii\ A 

08(b) tfcl % 420-b P t380-b 
PtCDPCRmm\ ^V?flU 1 Atag-N ( N ) , 

uiAtag-u (u) mmmr^^^-im^xm 

[0062] 08 (a) fcfclvt. L— >lli, untagg 
edtt(YEpASHl) ; khdlmyc» 
(YE P 1 ac 1 81] ; U-y3(4. khdlmycft 
tYEpASHl] ; she3mycft(Y 
Eplacl81];l/->5I1 s h e 3my c$c[Y 
E P ASH1]TW. 08 (b) fctJWC. 
• 2i±, khdlmycftlUlAtag-N+UlA 
p-GFP) ; lx->3 • 4(4. khdlmycftfUl 
Atag-U + UlAp-GFP); l/-y5 • 6(4. 
she 3mycf(Ul At ag-U + Ul Ap-GF 
P ) S . UIAp-GFP <7)«(4 
"CtHttft-jft. ffiiStUtlttli untagged*!* 1 
0B. khd lmyctfc(4YKEN203. she3m 
ycftli#134t'*5 (02#Bg) . 
[0063] tarn ycffiftli, Sfi»f>«Khd 
lmyc^yy«?«J:She3myc^^ft^ 
HWtifeiRS-frfc (18(a)). feKiJHSORT-P 
CRftmz£.~>X. khlmycSUJ;i;she3my 
c^^W^a^Cfctt^lAlSW^ASH lmRNA 
£*KBU;. mmtZ. untaggedOft^OM&teTC 
OASH 1 mRNAli, WiZtlftfrit: (08 
(a) ) . PCRMW4i£te^$rfif^V^l.^ix-f. 
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V^„ Ztlt>C0T—?teKh d 1/MSH 1 uiRNAi 
[0064] KhdlmycWASHlraRNAt^ 

N«fflti-5T«^-$n**»*SK&feft, ui 

Atag— NJ>£WaUl Atag—Ufc, U 1 Atag — G F 
Pfc#&ffcS-rSkhdlmycffc&»£>. Khdlmy 

«t»0RT-PCR*«ftJ:>J. fcffiifciKfcU 1 Atag- 
NmRNA*q»ajSn* (08 (b) >2) . U 

1 Ap-GFPIiKhd lmyc ttftt^fcgEiJtfSL 
?t. iilli, Khdmyc*«UlAtag-NmRNAjI 
LTU1 A P -GFPta^*^o<§ii:^^iSLT 
Ul Atag-UfcUl Ap-GFPi; 
h Kh d 1 my c ftfcfc k vf , U 1 Atag- U 
mRN A&eWU lAp-GFPA'Khd lmyct* 
fcfcSifcBL&a^fc (08 (b) . 3>h 

D— bfs She3myc#UlAtag— UtiXlf 
UlAp-GFPfcgfcSEBLfclSfc:. She3myc 
&&ifc^K£Hvt, U 1 Atag- UraRNAiUl Ap- 
GFPfcSrttajLJt (08 (b) U->6) . Ztl^co 
iIiiKhdlmyc«ASHlmRNAt(7)^N 

5. KHDlfeit/SHEJtfE^CfcffSiteWffli: 

H 0«&?Wf ^^»R{± A S H 1 m R N A««ft|C «t 
UStfRWfcftS&SivO**. she§^S35»tiJ»t4A 
SH 1 mRNAW#«4ftttH0?^>«^£g|&jBC: 
■f. khdl^tt(khdlAtt) ii, miizm-fX 

OiZ^ **S«ASHlmRNA<OJift titers. * 
HOJtfirF»«*W(Pt*fcftfc:HOp-AD 
E21^-?-ilfs : f£fflVvc, khd 1 ACOHOftM 
^<D&W£m<.t:. ^ir33. #^yA7fMyo4. Sh 
e2, She3S3-H-fSfief<±. ^WtlSHE 
1. SHE2, SHE3T&S. 
[0065] hojff5 : FMT-HOp-ADE2{ihoO 
RF£ADE2 0RFfcE9#*S£fcTfft«$flfc. 
£->X. V^-^-co^ig(i. Tt->X2MM (SC 
-Ade) T'<OitMlCi£ade2A{;;fcVvi:#i5g£fl 

[0066] HOp-ADE21^-?-£-M?myo 
4A^ishe3Aitli SC-Ad eTL—bT'ii 
IL^ot (09(b) #BS) . ztlli. my o 4 A 
tt*&^ishe3A«t*JJt4SHEl4fettSHE 
3«0^$Sttfl3f«, ASHlmRNA0>#J*j£ft£3iS, 
HO P -ADE2\s#~?-Z9mZ-£X\.^Zk&7fi 

[00 6 7] khd 1 AmiHOmilzllkAsb' 
^mZS-i-tcfr-itz (09 ( a) #BS) . khd 1 Aft 

izmm^mmmcom&ii. wmmmtxh^ 

fc. LT, k h d 1 A^3E^*\ fg^my o 4 - 9 



1 0SJ*fcraiL, ^fuWTIiHOf^fcfcfc/Cirtf 
»L3rv*«Safc:. SHftiA***^. khdlAm 
yo4-9 10^Si-?yMl SC-AdeT 

^fflMlZ&tt&HOfmni/KfrCOmtrZtFt (09 
(a) #B3) . :«SC-Ade7l/-MCj3ltSkh 
d 1 Amy o4-9 1 0^7';PS 
5H1A S H 1 m.ttF(£ffiPt& . dftfi. A S H 1 JSfi 

J: -at, khdlAttfciSJtSKHDljte^F^im 
yo4^^HO|g^^«^li^S„ ClfUi. K 

h d i jag* aaewtM y o 4 1 ffls^ffl-ri. c t s- 

[00 68] KHDlfcSHE5M^fcW|g<?MBfis«ffl 
SfBBfc.k'JPlX^W-fiJfcibK. myo4Ai}J:tf 
s h e 3 a ^mmza StS H OSBBfcStt & K H D 1 9 
M^0»»£lSKfc. GALirnt-^-CiSK 
HDlOiifBSSli. myo4A«J:Vshe3A3SI 
*C*5^T. HO3BB<0jfc3>fc|»Vtf£ (09 (b) ) . 
Ztlbnmmt. KHDltSHEiifK^tcOfSJOjifs 

Tbimo XfvriZii^X , Khdl^ASHlmR 

n A«ttt»»r s i fc * l r v ^ . 

6 . K H D 1 <oa*fifcS<0 SHE 3tfE^O^#^i«4 

awe , k h d i awjasas, h oas^<o she^s 
iMBmtanxoizmii-ifr&i&it:. ashi 

te*#f -f /CHOP - AD E 2 Utf-f-VSmi 

v. ashi m&FHmw she ^mmzmi h o 

^HXfiBS-«J*J-T S CI t S (09 (b) ) . ZC0 
WmiZ. s h e^mftX'A s h 1 ^yA7fl/\/^M 
fe-fwfcTWJKSixSHO^cJDjS^Sr. KHD1» 

m^-ttsimtt^ix^. zwmxtirxh-ri 

fzfr. GALirn^-^-(Cj;0KHD1^3i*i^E 
Ltzfob. myc-tggedAshl^A^KCDMSrffl 
ofc. ^iX^y/O'yf^/MIl KHDljfiW 
»'Ashlmyc3. 6 — f o 1 d»l/^5St 
*£i:*9i&a»fcl,fc (010(a)). BSflfctft^T 
u b i *y;t?|fii3£ft:L&v*o-C\ c^M^iiKHD 

HPfirv*(Hio (a) ). khd i^mmMihsn 

1 m R N A <7) UKMZ^W Ltcfr-^tz (01 0 

(b) ) . £*l&«QtS£ttKHDl#ASHlmRNA 

[006 9] $C ASHlmRNAHftV)KHDl 
»H^O»«frll*fc. ASHlmRNAiiKHDl 

£i§fJ2SSi Lfcfl^E4fc3*i* i:** <?>ft& (01 

0(c), (d) ) . »£MtrCJi, ASH lmRNA 
CO 7 6 %# i MJl<7)«£ r )£Jl(;: Jilt-f I. . K H D 1 # 
slf Jf^St" & . ASHlmRN A*% W^rtgB ( 4 
7%) ASV^ti. #»fc^fa ( 1 7%) t(craL 
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XWEth. Zilbcommi. KHDlHUH8ffl£i& 
ASHlraRNA OiSlRcOHSfrmE 2 flfz A S H 1 m 
RNA<0^£gi&jB£-r<0*»fcUl3rK t^nfiLT 

7. ASHlmRNA(!0«Rt»ttt<iOW«<Oite 
KHD1/A ASHlBH?<OlS®tJ:-jrASHlmR 

n a^^iis^ ; t £ t ^ o ~*imm± , w 

V^USfc. ASH lmRNAfffiK^'ASHl mRNA 
S. A SH 1 mRNA{i$gJffl^c7)5tSnPT'ffllR^ils A 

[00 7 0] ASHlmRNAOWW-tflgJTOHffi 

SHlmRNA<75^££. >f r.yI-?-ATG3 K> 
Sr^V^ASHl mRNA (ASHlatg-mRN 
A) tf>«£fcifcttU:. ±E2otf)mRNAkL #fcG 
ALlTo^-?-<^3Vbp-/l/Fl;:SMu GAL 
lp-ASHliGALlp-ASHl atg-ffl^l 

T, GALl p-ASHl a t g-Ei33fecOmRNAA*A 
sh 1 *^t?K£^?$£^i#jp3;hjt. y- 
■fyy'a-vT^y^li, ASH 1 atg-mRNA#, 
if^SASH 1 mRNA£PtV</PT'#£-tl>.r££ 
SLfc (HI 1 (a) ) . L*»U ff^MASHlmR 
NAfcJt^&fc, ASHlatg-mRMA(ii,«rt 

(HI 1 (b) fc 
(c) ) . IF££ASHlmRNA<96 0%rt«5fc38&fl 
fcJ^fit-fSOKttU 74%OASHl atg-mRN 

Hii, ASHlmRNAOfJlRii. AS H 1 mRNAJ 

I/O**. 
8. #» 

ASH lmRNAcOlffliR, liCi4tSRNA 

^y^?f<Mt. -ecOASHlmRNAco^ST^ 
INIfcfcfly&WfcillSELfc (0l#!i) . ^ite*. A 
SHlmRNAiimpt5Att. sc P 160AStk 

h d i mix-uftrnzimmumz ->fc. k h d 1 

(i U 1 A tag— A SHlmRNAMWGFP i^/L- 
tmzm&-fh, Sc P 16 0i:Mpt5i:<i&fc:JH£ 
L&U (05#{i) . MIX. m&mmitKhd 
l^Natfi^jiUTASHlmRNAfclS^tSCltS: 
^*LTV^5 (@8#B3) . Zilt>0>&mi. Khdl 
#ASH 1 mRNARft^ftftBBTBKW^WSflo 

[007 1] ASHlmRNAtt3-?<0ift»M* 

^ixm^{i* i V^-^-mRNA^g«A.cO 
«ftfcR*LtnS (H6#H3) . L*>1. 45-SW2J4A 



s h i m r n A<mM&m^<mmizm%.-t& t> o 

i).Myo4. She 2fcJ:!/She 3£\ ASH 1 
m R N AftL^CT) 3 O-f ^.T ^SPfi* 1 ^GFP Isf'lDV 

[0072] -2u Khdl (iNgBfi ( U 1 Atag- 
N) fc£fc©ftLfc*<. C^Ug|?{3 (UlAtag-C. 
UlAtag-U) kiiMzm&L%fr-ofc. khdl A 
#XU. M y o 4 #$«CDU 1 Atag-N & *fcJ*fiE 
Lfc. CWi, KDHlim«t«N»ftfci 
tf. N${iiMyo4fcW^£fc^gT'&^fc£in 
ITU*. 3£>fc, khdlAmyo4-910m 
So.-^>hT-C0ASH lmRNAOitOSfli. m 

y 04-9 i §i'y7)V\3.-9>y<nm&<nwtk$k 

Tt*. dflte. khdlAfti>'rayo4-9 108 
ASHlmRNAl£tlfcit§$#6OTg£Sitt$ 

iiKhdlA\ ASHlmRNAaHRt«t&t6i:#^. 
til5Myo4, She 2. S h e 3 fcJiHSnfc&fJ 

[0073] Sit, ASHlmRNAli, ASHlmR 
NA-Sh e 2-Sh e 3 -My o 4 

t> mmefflm^tWti&tlh. ASH l mRNA 

utmrn^mx-miK^n. %ix*$m. m^t 

W&2tlhk#tt>tl*. b'P)£ 0 CASH 1 mRNA 

mm®co$v%mz®&zti. atASHimR 
n a nmitffm zti& Mtttm t> tre* «- * . 
[ o o 7 4 ] *mmmx't,i. ashiitirna^siiw 

<7)%WzL^fr<0t®%.-fMZ\i. ASH 1 mRNA 

owtwsarc* & £ t jwms s #tt . if ^so a s h 

lmRNAtJt^^t. ^-yX-^-ATG3FyS- 
K<ASH1 atg-mRNAU*MTOrt^<6*># 
^^bWBdofe (HI 1 (b) , (c) ) . KHD1 
OjgfJU^ti. ASH 1 mRNA<7)BIR&ffiWL. MJ 
&ASHlmRNA<D^fiE£*3:5 (110 (c), 

(d) ) . 

[0 07 5] ttz. KHDl<F>mmmiAsh\9> 
W&<7$m<nW&*&fh. £*UiKHDli6«ASH 
lmRNAcONSPfik^^aLT. ASHlmRN 

Kfe^TiiEKhd mRN AJi^tt^flRifc 
BW--t4f:^3fftftl4. mRNAJiftfc*<0iBi*)3i 

[0076] 

mi. mRNAC0MMftmmzm$--f&7>^7Wt5£ 
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[0077] Hi^mmzXtlit, *«Wfc«&afcrF 



[0078] 



SEQUENCE LISTING 
<H0> Japan Science and Technology Corporation 

<120> Newly found proteins related to the proper localization of mRNA, 
and genes which code the proteins 
and use of the proteins and the genes 



<130> A191P21 
<160> 2 

<170> Patentln Ver. 2.1 
<210> 1 
<211> 381 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 1 

Met Ser Gin Phe Phe Glu Ala Ala Thr Pro Val Ala He Pro Thr Asn 

15 10 15 

Asn Thr Asn Gly Gly Ser Ser Asp Ala Gly Ser Ala Ala Thr Gly Gly 

20 25 30 

Ala Pro Val Val Gly Thr Thr Ala Gin Pro Thr He Asn His Arg Leu 

35 40 45 

Leu Leu Ser Leu Lys Glu Ala Ala Lys lie He Gly Thr Lys Gly Ser 

50 55 60 

Thr He Ser Arg He Arg Ala Ala Asn Ala Val Lys He Gly He Ser 
65 70 75 80 

Glu Lys Val Pro Gly Cys Ser Asp Arg lie Leu Ser Cys Ala Gly Asn 

85 90 95 

Val He Asn Val Ala Asn Ala lie Gly Asp He Val Asp Val Leu Asn 

100 105 110 

Lys Arg Asn Pro Glu Asn Glu Asp Ala Ala Glu Gly Glu Ala Glu Glu 

115 120 125 

His Tyr Tyr Phe His Phe Leu Asn His He Leu Pro Ala Pro Ser Lys 

130 135 140 

Asp Glu lie Arg Asp Leu Gin Gin Leu Glu Asp He Gly Tyr Val Arg 
145 150 155 160 

Leu He Val Ala Asn Ser His He Ser Ser He He Gly Lys Ala Gly 

165 170 175 

Ala Thr lie Lys Ser Leu He Asn Lys His Gly Val Lys He Val Ala 

180 185 190 

Ser Lys Asp Phe Leu Pro Ala Ser Asp Glu Arg He He Glu He Gin 

195 200 205 

Gly Phe Pro Gly Ser He Thr Asn Val Leu He Glu He Ser Glu He 

210 215 220 

He Leu Ser Asp Val Asp Val Arg Phe Ser Thr Glu Arg Ser Tyr Phe 
225 230 235 240 
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Pro His Leu Lys Lys Ser Ser Gly Glu Pro Thr Ser Pro Ser Thr Ser 

245 250 255 

Ser Asn Thr Arg lie Glu Leu Lys He Pro Glu Leu Tyr Val Gly Ala 

260 265 270 

He lie Gly Arg Gly Met Asn Arg He Lys Asn Leu Lys Thr Phe Thr 

275 280 285 

Lys Thr Asn He Val Val Glu Arg Lys Asp Asp Asp Asp Lys Asp Glu 

290 295 300 

Asn Phe Arg Lys Phe He He Thr Ser Lys Phe Pro Lys Asn Val Lys 
305 310 315 320 

Leu Ala Glu Ser Met Leu Leu Lys Asn Leu Asn Thr Glu He Glu Lys 

325 330 335 

Arg Glu Asn Tyr Lys Arg Lys Leu Glu Ala Ala Glu Gly Asp Ala Thr 

340 345 350 

Val Val Thr Glu Arg Ser Asp Ser Ala Ser Phe Leu Glu Glu Lys Glu 

355 360 365 

Glu Pro Gin Glu Asn His Asp Asn Lys Glu Glu Gin Ser 



370 




375 


380 






<210> 2 












<211> 1146 












<212> DNA 












<213> Saccharomyces cerevisiae 








<400> 2 












atgtcacagt 


tcttcgaagc 


tgctactccc 


gttgcaattc ccacaaacaa 


taccaacggc 


60 


ggctccagtg 


atgccggcag 


cgccgccact 


ggcggcgccc ccgttgttgg 


caccaccgct 


120 


caacccacca 


tcaatcacag 


gcttttgctg 


tcattgaaag aggctgccaa 


gatcattggc 


180 


actaagggct 


ccaccatctc 


acgcataaga 


gctgcaaacg ccgtcaagat 


cggtatttct 


240 


gaaaaggtgc 


ccggttgctc 


tgacaggatc 


ctgtcctgtg ctgggaacgt 


aatcaatgtg 


300 


gccaatgcca 


ttggtgatat 


tgttgacgtg 


cttaacaaac ggaatcccga 


aaatgaggac 


360 


gcagctgagg 


gcgaagcgga 


agagcactac 


tacttccact ttttgaacca 


tattttacca 


•120 


gctccctcaa 


aggacgagat 


cagagatctg 


cagcaactgg aggacatcgg 


ttatgtgagg 


480 


ctcattgtgg 


ccaattccca 


tatctcatcg 


attatcggga aagcaggcgc 


caccatcaag 


540 


tccctgatca 


ataagcacgg 


cgttaagatc 


gtggcttcca aggacttctt 


acctgctagc 


600 


gacgagagaa 


ttatcgagat 


ccagggtttc 


ccaggatcca tcaccaatgt 


acttatcgaa 


660 


attagcgaga 


tcatcttgag 


tgacgttgac 


gtcagattca gcacagaaag 


atcttatttc 


720 


cctcatctga 


aaaagtcctc 


cggtgagcca 


acttcccctt ctacctcatc 


taacactagg 


780 


atcgaattga 


agattccaga 


actgtatgta 


ggcgccatta ttggccgtgg 


aatgaacaga 


840 


attaagaatt 


tgaaaacttt 


cacaaaaacc 


aatattgtcg tggaaaggaa 


ggatgacgat 


900 


gataaagacg 


aaaattttag 


aaaattcata 


atcacaagta aatttcctaa 


gaatgtcaaa 


960 


cttgctgagt 


ccatgctttt 


gaagaacctg 


aatactgaaa ttgagaaacg 


tgaaaactac 


1020 


aagagaaaat 


tggaagctgc 


cgaaggagat 


gccactgttg ttactgaacg 


ctctgattct 


1080 


gcttctttct 


tggaagagaa 


ggaagaacct 


caagagaatc atgataacaa 


agaggagcag 


1140 


tcgtag 










1146 



immmmmm] [03 ] mm^m^mmami^rtmTh o . H2 1 

[02] ^mmmiZ&^XmZtlfz&if&mmttcr, [05] ASHlmRNAiJj;l/mycII^A7« 
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[06] £PJ^i»\ ASHlmR N AcOfmlE^H. 
fiXVUl Atag-Fu 1 1. UlAtag-N, U 1 Atag 
-C . U 1 Atag-U £tft%&tm?i> <0 , 
#\ #U 1 A-tagttOGFPi:. #myc!i^yA 
?Myo4myc. She2myc, She3myc, 
Khd lrayci tmzWiliX'h h t^i^^t^Th 

[07] #U1 A-tagftcOGFPi. #mycSi? 

JtT*i. <a)J4. Kh d 1 my cttfcfcft?. 

*g**Stt^Kf* "5 . ( b ) tt. S h e 3 my c ft£ 

[08 ] SWifcjeBKtagSilfcK h d 1 fc S h e 3 
i4, 7yfrayc»9El 0 (my c ) ttzli^yh 
o-;P IgG(c) £fflivt^efc*$*ut*&*£S: 
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